A clinical trial of escalating doses of flumazenil for reversal of suspected benzodiazepine overdose in the emergency department.
To determine if flumazenil, when used in doses higher than those currently recommended, could reverse the effects of a benzodiazepine (BDZ) overdose in patients who might not otherwise respond and whether the higher dose was associated with increased adverse effects. Multicenter, randomized, double-blind, placebo-controlled, balanced, with parallel groups. Open-label flumazenil administration was available if a patient failed to respond or became resedated. Sixteen emergency departments in the United States. Patients presenting to the ED with clinically significant signs and symptoms of a known or suspected BDZ overdose. Patients were randomized to receive 10 mL/min of placebo or flumazenil (1 mg/10 mL) each minute for ten minutes. If there was no response, up to 3 mg of open-label flumazenil could be administered. Of 170 patients enrolled, 87 received flumazenil and 83 received placebo. The demographic characteristics of both groups were comparable. Ten minutes after the beginning of study drug infusion, patients were evaluated using the Clinical Global Impression Scale (CGIS), Glasgow Coma Scale (GSC), and Neurobehavioral Assessment Scale (NAS). The mean +/- SD CGIS score at ten minutes for BDZ-positive patients was 1.41 +/- 0.72 for patients who received flumazenil and 3.41 +/- 0.91 for the placebo group (P < .01). There was no difference in the mean CGIS score between the flumazenil (3.25 +/- 1.15) and placebo (3.75 +/- 0.69) groups in BDZ-negative patients. The GCS and NAS were also significantly better in patients who were BDZ-positive and received flumazenil. The mean +/- SD dose of flumazenil administered during the double-blind phase was 71.3 +/- 34.2 mL (7.13 mg) compared with 95.06 +/- 16.03 mL of placebo. Of the 39 patients who had BDZ-positive drug screens and received flumazenil, 29 (74%) responded to 3 mg or less. Six additional patients responded to 4 or 5 mg, and one patient responded to 8 mg. The most common adverse effects in patients who received flumazenil were injection site pain (10.3%), agitation (8%), vomiting (3.4%), dizziness (3.4%), headache (3.4%), tachycardia (3.4%), and crying (3.4%). Three patients developed seizures. Two were associated with significant tricyclic antidepressant overdoses and one with propoxyphene ingestion. Two patients had positive drug screens for BDZ. Flumazenil rapidly and effectively reverses the clinical signs and symptoms of a BDZ overdose. Most patients will respond to 3 mg or less, but a small number may require a higher dose for reversal of clinical symptoms. Patients with concomitant tricyclic antidepressant overdose may be at risk for developing seizures.